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SAN  ANTONIO,  TEXAS 


The  Institute  is  constituted  to  provide  a  team  approach  in  attacking 
research  and  development  problems  largely  in  the  physical  sciences.  Two 
completely  independent  sister  organizations  provide  consultation  and  research 
facilities  in  the  fields  of  medical  research,  animal  husbandry  and  range 
management.  They  are  Southwest  Foundation  for  Research  and  Education, 
and  Southwest  Agricultural  Institute. 

Any  inquiries  concerning  research,  development,  engineering,  or 

laboratory  projects  should  be  addressed  to: 

Southwest  Research  Institute 
Project  Development 
8500  Culebra  Road 
San  Antonio  6,  Texas 
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ELDS  OF 


EXPERIENCE 


This  section  is  a  tabulation  of  the  abilities  and  activities 
at  Southwest  Research  Institute  catalogued  according  to 
scientific  or  engineering  titles. 

Many  subjects  in  research  and  engineering  involve  several 
disciplines  and  for  this  reason  a  single  class  of  work  may 
be  found  under  more  than  one  heading. 


1. 


Research  ancf  Devefopm#nt  Source  Information 

Acottstics 

a.  Architectural  acoustics 

b. "  i)esign  of  special  purpose  instrumentation 

c.  Electroacoustic  analog  techniques 

4.  frequency  and  spa<?e  selective  filters 

C.  HyperSertsitive  suhsbaie  and  sonic  measurement  transducers 

f 

i.  Int'-’raCtion  ot  a<-ojstie  and  electromagnetic  effects 

g.  Noise  abatement  and  qpieasufement 

h.  Physical  acoustics ,  sound  propagation,  bcisic  impedance 
concepts  and  studies 

l.  Physical  measurements  by  acoustic  techniques 

J.  Physiological  and  psychological  effects  of  sound 

k-  Pulsation  suppressors  and  sound  Stream  absorbers 

J.  Special  purpose  noiso  and  pulsation  generating  sirens 

m.  Ultrasonics 

Design  of  transducers  and  coupling  systems 
Nondestructive  testing 
High  power  applications 

•  • 

2.  Ae  ro  nautical  Dynaitllcs 

a„  c^nalyticai  pr«)graw|s  i«  flutter  characteristics,  airload 
distribution,  fluid  flOW|  space  flight,  etc. 

b.  Experimental  fjpe^rartis  fUr  design 

c.  InstrunrentattOH  techitiqlies 

d.  Model  fabrication  and  miniaturization  techniques 

e.  Wind  tunnel  testing 

Best  Available  Copy 


a. 


Communicatfon 
*!).  Cooperative  radio  dtreetffcn  finding 

e.  GuidaficQ 

Idebti^eaitfon 
e,  la  lUgljt- control 

£.  JTavIgattioa 


3,  Analog*  •  Dynamic 

(See  Fluid  Flow  Laboratory) 

a.  Slactrical  aba1o|:»  machaaica?  systems- 

h.  ^:iectrt«al  analogs  ••  pseui^jatli?  and  hydrai^lic  systems  including 
’  piplMg*  e»mpraSsioa«<}»iipnAcnl,  pumps*  and  motors. 

Systems  of  dlfcect  iRtcrestj  tomprassor  facilities, 
al re raf;  hydraulic  and  f«»l  sysiem*,  missile  fuel  sys- 
iems«  iniernaU  oombustioit  engines 

c.  Special  Junction  generators  f®x  general  purpose  analogs 


5. 


Analytical  f?hetn  intgy  ajad  Igst^r  omental  An^a  ly  si  s 

a.  Chemical  and  dlologtcal  analysis 


b-  flfeCtrOti  n^Cr^sc^py 

c.  £leetran  tpin  tassnAnte 

(!.  flaBfiO  ^otamelrv 

^  5a*  rircapatog— pV 

f.  Infrared  s^ectrQSgof^ 

g.  IfticleScr  spin  resonance 

h.  Radiation  efTeets 

i.  Trace  analysis 


Best  Available  Cop' 


o 


Ultraviolet 


j*  ” 

fc.  X*ra^  diffrajitSon 

Antenna  s  ^T9. 

ft.  P*r«6lJon  ^ntKfl^  <Lllt«r4W,  tf^vices, 

h,  Tex  rlu  m  fiei0%s  and 

c,  rieMpftUerQADftlysIs 

d,  14P  •  «  VH?  9«itlerR  &n«l  £?np«daace  measurements 

e,  Kesr  f!dd 

£.  JU^IoftsUdntmy  antsnuas 

g.  Systems  development 

h.  Trantm^ssien  crrUisnrt;^ 

i .  Trave  ling  ^a!v«.  ^tsnna  s 

j.  Under grottvK}  antetiaa» 

k.  Unortfiodox  trau^neistlea  line  networks 

A  PI?  l4ed  M<t  I^e  s^e  a  r  c  h 

a.  yiOw  Capacity  ef  engines 

b.  P*lvid  flow  and  flow  nnachinery 

c.  5heek  tuHje  Iqfirgstigatiofts 

d.  Vibrations,  vibration  isolation  and  balanc,in»g 

Atmospheres  (  ^yathetic  and  Controlled)^ 

a.  Biological 

b.  Study  of  life  in  -closed  space 

c.  Toxicological  and  pollutiort  studies 

Sest  Available  Copy 


d. 


Trace  contaminants 


A  ut  o  m  ati  oti  o 

.  «L.  €«mputaf iQfl  device*  ttxg  Syaieme- 

b*  JKig^  spee^  8o74St]^ 

c«  MsiletSal  bsui4iinf  dy« t%m9 

ct»  2<issit»  tIfn«lla6o«# 

s»  §P4CU1  |k\irprfse  l?«queney  «pefet!f0SCOpy  <ieyices  for 

arrf  3pr©c«gs  CcntS'Ol 
© 

I’s  7£>t!ntti|^  Mvkds  'o '  ^ 

XO.  Searint  r^c ^ 

r 

«L.  ^  Beaf5ng%e*r|knd^iat?gti«> 

%3  Ceai»*  ?ul»rieaH?3t  aod  Ittbrlcatiort, 

# 

©3  <Qait  tewfCnt 

Hydrodyaana^:  hydlso9t^Ji(*  bearirttgs 

t»  lloI!l«g»€^9ta€qife%«»rii^  »natesials  ,  lubffc^ntff.  aij^  lubrication 

f»  ftiiatos««l«tn«nt^a*|j|f  |nat«J?Ja!s^  Tubsicapts  ,  apd  fubriqalion 

ii,  '  B^of^f^ttaT  yael!?t8a»  ia<i^  ^gxj^eylenga 

••  tf^tlgid^da<e#e|at)rf|tsir 

bo  Tan^apd  r>yfi9>Tic  di|9a#sea0Ctplp 

a#  Chl|wth  pr^liffoteis  foV^lti^s  Wkinial  lit© 

■w# 

.  • 

•  Faaticldr  vtainivj^ 

o 

t-  Fnllen  st^dM# 

^  It*  foniofity  stales 


Best  Available  Copy 


o 


a»  Instr%mentat7o|| 

bo  Jpe  «ial  Cdtf  r«?  a«l  tyUeltt 


g». 

•  ^imiwtl  nif  5 


o  o 


O 

a«  ske9t«(  ^ 

S’*  ^  o 

o 

<pe  ^Ma6<8)amalUtioaaAd89S;}ftyui»%flMueiRi» 

da  KlJtSte  #lMltcf  dtve^^ns^  ^ 

o 

e»  St&eil  Isff  tiaadmm  li^SS^y®  @ese&%  > 


Bti%t»«t8  Sa4l 


JeA?  9fl  j^ejgge  c»_ 


••  »lld  VUTIsSag  S^s8i  <iU  ei>!S?A8»  rkjg 

%b  MSaloS  and  i>«9aA8f#  of  st^nr  w^e«a 

g<8nUrtonaaadM»i»abwsUi^yacticft» 

JUfUtrAid  and  aftUaliB  Iba  ^a  aid  ^tftoaS'ie^ 

i*  SMdi  a8d«S9ntatiift  4|k>arnNKties  M  efcjinn  2ir»ert 
•  •  ^iMOslMiilinr^  fac«f!t?e«|al4tic«fto 

W  ^  0 

df^ifi^aad  wailMi  ae  siBr  cfli 


i^aafnatc  tkanwaammut 

ji.  At>ilyll^S  afLdatlli^^g%li^M&s  r^sear(%l|tfecjaiiaues  in  indrvidua? 


1fe»  ifffeetlij(g  •♦)»%  S«d»»eltnn  iblfiWgh  materials  ,and  design  engineering 
iAd  evattialllt^  fOftnufacturing  prcJCesses  and  product 

=«si«.em6  Available  Copy 


» 


♦ 


o 


O 


o 


t#  Defljyili^  (ista1!>lis3j?ll|f  iojjg  slior4  range  IfcompaiSy  otjjeCtives . 

Jo  FiWT i^L^HiiiL  Jn^a#t  nf  ai^cT 

trends  <!l  J^chno?ig^#fn  and  ^jidiSstries 

r  Jl#3  tu8s?n#s  S  ftid?4atol' s  » 

1#fndi4(i^f 

Ik  Mi«lt!(s2tr!!bg  €te>J^a«l2^^1a%Q|S!t^  /(is  an$ 

%val%t5p5*a4tl«p’tSlrJ#?  jt«3lSP&  f  rfgrafll 

^  r8s(%3rei««f4S  ft^9<dtifte 

Vi«tSea»  ftdS  sg%,ti^e  tcitaiiji^ 


4- 

•i 

f! 

4&‘ 


e 


o 


Si&aMsto 

l«f«  9SI&  CftjTKId^ 


ssfa  tseSa?«s»fiS<^  sev^nttf 

t«  &«  ms«4s 

o 


M<i%Mi4«ff^f»9«|io^es2;4#i3^lr9i!!g49ScMn8iv«ii6s  ^or  o 

o  o 

4p«iSt29z€lc«ian^yM»4tl»3yi>  a^d 

f«4?tms8  e 

rd|Nrtie0  of  ®t*r®rftiC 

s  mi0^  myiau  %9skifi^ma » ;  sst  isfb  4n  d 

fUBMtftlUVS  * 

1Rl*^oaS  lliA9|fc!f|tf  «tSiSS«J  |9  iSI  a-u;^  ^  c  s 


€k  j^e%44VSiksf»r  •  studies  using  acousti^^*bra-ti^n 


Best 


CopV 


ds  2  e  dufStCi*  9s 

e .  JP(#3  c  ^2  C^sfgn 

f^  s  s  #e^elo)hient 

g.  Pro^pss  ^(on(2|^^ 

^^ocess%|2rt9i2mq2l( 


,  e  mTc 


'#nd  I|p 2fcj~  u y  e  nf  ftf  ^&8S^2 
(5h«p|as%^ 


^l^]fcatic«  if tf ti  99:i22«  ^  %  llR2^i^»«Mb  ?8^4S^29 

fawjid  cljpi^ica^ 

^tici5S0g|i1ioT9«i]0|^r  spec4tS^P*!(|i^fiil9 


%9  ^enufSeif 

ib  ax4,  e|^2{S«|9  g^in  gto^WIPi^^ 

Cl  MidtAf?oi«4i^«2^Qii2i^N^e 

#•  r^«H2f9S»9€bSbl«aMb  O 

&  liri<nPM4ilg  it  yiysicai  awb  ilnix^etj,  feowfet^HW ^ 

•aft  10114 

#1  IMffi#%#aMeouoftittmite^»^iao9:s«ifteoaftosol45l^ 
ftoaftooad  »smu9 

o 

%9  dfttfi&tmiciil  aof  ft^^otfiffaagqg^  foocftea  att  cAAi^8«at « 

•oftVoiigtftft  oyrtteftji  r'Bft  ooxjgaaiCt 

i»  tati  iH#nftr^goafti8fc*i»i2»  . 

0  ° 

blM^iifEraoiMf^iftoSimms^ 

%i  a4iijinilv*ifihi>itfiCitC0»n^0H&fts  aaft|2*narf!8l|g  ^rt^&wxajl^ntal 

J»  sfnHif  ^  <1|i«jp?o^  «-nff  i^2s|aaX*jjT9pi«4,t9»  of^iga^io  -metallic  s , 
cfce^^as ,  ^TyiJftWf  s,  rWrte a#  rfUfc5  eifeftr#fi  spin 

Ttesjwanc#  teChjicjues 

Best  Available  Copy 


■9 


%  S%i«iQAfWf4« 


%  t»mmiafilt>»ii  tawfty  * 


•tii 


Cfctrtrtl^riitTir  af  coa^ustSaB 

CkflUattf Ait 

•a8^>4t 

e 

Bb  CiiriLanTiiia**tfimn 

'4»  HljltiMfiiyinilii  ilf^^  ii^nrMr- 

•  «  °  ® 

^  Aft^jISCttflAHMlMir 

fPVPMMiWPMPPVUVUUW^ 

CB^nwawtcttgottgL 
«t  tWfwaygo»«*^H^ffr«<i  g 


«•  i;mMi<imiiiiitaWiw»>i<4*vti«««u»«»ijrig 

«• 

S  ttMNbr 
fb  Vnm  *  * 


of  specilt  6f)mp«4»t«fot  s#tJt^s  printed  circuit 
^rafisformers  and  i^tatTtig  e4^t§?%at  €<upfers 


^elTability  studied 


Best  Available  Co: 


0 


26. 


^7. 


*  ii  apj#Pft«r  to  9i|f%ntiffc 

f  n)  3C*Ww** 

ib  %iaNfe»*  Vtf^  ^«t  MSVto* 

»'^tf3iBP*i?W  H****t**"»  tH*sii£±Q 

Ca  Q^yS.^^g^%rials  to  deterrrAi^  H^i- 

lb 

t«  ^#5*b4  s  fUl^^a^ 


fto  lb  ^P  entries,  fuels^y  and  lubricants 

9^^rf)| fa^lities 

•b  %|t5fs^4W?  f %WP5lM^%  l»  iJ^  fi#ds  «f^ngineSQ^^s, 

^Mrinr  • 


.pf  ry  »|m<^ 

»•  19^  meta?  reactions,  ^fe.g 

^  bP*ti%W'%V-t  JW^ieots  »orrosyoti,Ct#«s  #nW^tjl»l7? 


«•  4$Se|^a 

9|»  |)|t«€tio%ffn<ifn^ 


d.  InfWit’ed  <!f  r  e#l?fli%  ftrgftifP 


o 


®®stAva/7ab/eCopy 


e«  ^•ass^Ve  3frectfon  cijjni®sf>h%ji(i«!®srtfc:^n^es 

e 

Spe ita{  fSgnf^SJI  d9s^rC|p9(9a1^4  40^^ design 


Dire  q,i^  ?*t  p 

a.  Ana^gs  o?Di||e#t?on  P^ndeJfe 

b.  Anfennas  ftjr  radio.  d?rect?on  Ending 

c.  AfJeriodfc  ^r||lfts  find  devices  for  wide  band  direction  f?nd?ng 

d.  El^ftron?#  sinning  wifh  phase  and  gain  matched  d#el  e?iannel 

4^f^^ers 

#.  ?nstantan^:f^s^Arection  finding  for  nonrcopei* 

•  Interfi,r1^ng  fields  application  of  direction 
9.  Miniature  3?re%tion  finding  antennas 


Mu^tiHoojp  arrays 


i.  Prfpfl^att#ii  ^^r^and  measurements 

systems  •  MF 

k.  ^tfttfst^S^l  Jl^ea^rpilllpnts  of  t^r^^^fn  fi^i^^ 

1-  V>#«f  o^radio  direction  ft nflRi^  O 

£i- Q  d  U •  t^  a 

(oee  ffnV  -  i'fWsdRs  ^ef^oprij^nt)  * 

e 

ft.  Arftl^feiHg  at>ftdi9lE«rsfng  #e#fi«p«%tP9^ftf^Kn( 

ft*  fiyiTTi  Binirml  of 9^ 

^  merger 

fif  ^tmT||#r glftffai ffg  |p4eii|s  an«l 

Hij  ite  e^i?  fdr  jnew  or(*n9pr'€>ve5 

Plpede<tts 


Best  Available  Copy 


V 


%  F§adl»^flt^&ppraisti»^«6‘V^i%iii34t4atps%diJc1;s,  tethnicaj  processes, 

nfaXen^afs  an9T%d^]|?9^  9e Juices 

programs  and  market 

stiga^g^ 

f«|a«i|e«»<^/6»e%  jftig  sources  of  new  produl^;  ideas 

tk  J|— e  s#<L  r  c  e  s  and  Industrial  D  e  v  e  1  o  p^  e  n  t 

a^  ^£p?oi%ig  and  evaluating  naturally  occurring  and  other  economic 
resources  ®f  geographical  regions  and  trading  areas 

T>.  Fin3ing  and  appraising  oppbrtunities  for  starVu-^^r  e^cpandinp 
businesses 

c.  Finding  and  evaluating  plant  site  locatiS^ 

d.  Measuring  and  forecasting  the  economic  futffr^#|fHjjB8l^ji^  ajeas 

and  geographical  regions 

e.  Utilizing  and  allocating  economic  resources  in  frganizinf^and 

plflnning  for  industrial  development 


32. 


33, 


Electrical  Jvl easurements 

a.  CondflCti^j^  mechanisms 

b.  Electrical  properties  of  the  earth  at  radio  frequencies 

c.  Hall  effect 

d.  Properties  ef  materials 

e.  Semiconductor  properties 

f.  *ru:j»et  effect 

Electrochemistry 

a.  Battery  and  cell  studies 

b.  Development  of  special  analyzing  and  plating  techniques 


Best  Available  Copy 


I 

a- 

■fe 

I 

p 

c  Wa-vJ^e  ^Propagation 

i  ^ 

- « 

,  s- 

^|^|§|||P.s  ipneasurements 

1  * 

%. 

1bfref|)[§n  of  arrival  measurements 

c« 

Ele  A#magnetic  wave  propagation  ^ 

?■.• 

d. 

Mift(^atli  measurements  including  direction  finding  ^ 

\ 

^ll^ar  l^^ds 

lP?<#se  measurements  at  MF-HF 

f 

^l^dai^a^oi^  measurements 

)» 

P4^5agaA)n  theory  for  MF-HF- VHF 

i. 

Surface  wave  theory  and  measurements 

j- 

Underground  or  underwater  propagation 

V  « 

k. 

Wave  tilt  measurements 

^le 

®t  r  0  lai^  %  Countermeasures 
^ee  ns  -  Countermeasures) 

n 

trtAs 

i 

W  V 

•  Electromechanical  Devices) 

m 

and  wave  propagation  including  direction  finding 

j  '. 

b. 

analysis,  and  conversion  systems 

O 

i 

{ 

telemetering  circuits  and  systems 

1 

i 

1 

4 

^K|§a4i'^fPtj[|^]|^ation  circuitry 

1 

t 

1 

1  ■  . 

i 

i  ^  • 

«• 

0 

J^^HlJestjuctive  testing  devices  and  circuits 

T?)  Automatic  magnetic  inspection  circuitry 

(2)  Automatic  ultrasonic  inspection  circuitry 

(3)  Filmless  X-ray,  gamma,  and  neutron  radiography 

O  (4)  Special  combinational  inspection  circuitry 

1 

j 

P 

£• 

Rad?o  frequency  and  microwave  spectroscopy 

j 

• 

g% 

Servo  systems 

B6st  AvsilabI©  Copy 


% 

% 


1. 


na|^  c^rrelalJon  systems 
ftgna^4l|^yKse  detection  systems 

^ial  purpose  digital  and  analog  computers 


^e#ia^  recognition  and  discrimination  (signature)  circuitry 
Traijpistor  and  vacuum  tube  circuits 


^7^  Electromechanical  Devices 
(See  ^6  -  Electronics) 

a.  Anally  simulation  techniques 

(1)  Electrical  analogs  of  pneumatic  and  hydraulic  systems 
including  piping,  valves,  compression  equipment, 
pumps,  motors,  Systems  of  direct  interest:  com¬ 
pressor  facilities,  aircraft  hydraulic  and  fuel  systems, 
missile  fuel  systems,  internal  combustion  engines 

(2)  Electrical  analogs  of  mechanical  systems 

(3)  Special  function  generators  for  general  purpose  analogs 

b.  Data  handling  and  conversion  systems 

c.  High  sensitivity  pressure  and  seismic  transducers 

d.  High  speed  scanning  circuitry  for  automatic  inspection 

e.  Plant  automation 

f.  Self-referencing  and  zeroing  mechanisms 

g.  Servomechanisms  for  special  applications 

h.  Special  purpose  recorders  and  display  units 

i.  Traijsducer  design  and  development 

j.  *rransducer8  for  physical  measurements 

Trajjsistorized  FM,  AM,  and  PM,  telemetering  equipment 
designed  for  minimum  power  dga^ 


* 


a. 

b. 

c. 

d. 

e. 

f. 

g- 

h. 


i  1  e  c  t  ^  ^  Jh<V  8  s  m  B  a  s  i  ^ 

fSee  Jasic^pjiysi  c  s  'La^orata.r^ 

Dieifectrif  a^fcsdb-ptfbn  jneadSrements 

Ene  r  r  s  ion  • 

Gaseous  <i?slfeiarge  phenomena 

High  power  arcs  and  plasma  physics 

Microwave  spectroscopy 

Photoelectricity,  luminescence 

Physics  of  static  charges 

Thermal  emission;  hot  cathode  materials 


Engine  E  valuation 

a.  Automotive  and  aviation  engines  components  and  accessories 

b.  Performance  of  automotive,  industrial,  and  marine  engines 

c.  Performance  of  gas  turbines 

d.  Test  development 

Engine  Research 

a.  Basic  research,  design  and  development 

b.  Combustion  chambers 

c.  Development  of  evaluation  techniques 

d.  Engine  component  research  and  desigr 

e.  Engine  performance  analysis 

f.  Muffler  and  manifolds 

g.  Multifuel  engines 

h.  Piston  and  piston  rings 


Redesign  of  existing  engines  (including  gas  turbine)  for  different 
fuels  • 

^ecfalized  ignition  systems 

valve  gear,  and  cam  design  and  development 


IFr#n  rr»e  n  t  a  1  Research 

«a  racteristics  and  effects  of  world  environments 

Dust  and  small  particle  research,  mechanically  generated  dust 
clouds 

Equipment  performance  (including  gas  turbine  engines)  under 
extreme  temperatures 

La^  oratory  evaluation  and  development  of  products  to  operate 
under  high  and  low  temperatures,  humidity,  explosive 
vapor,  salt  spray,  rain,  sand  and  dust,  and  high 
altitude  environments 

Military  equipment  specifications  and  requirements 


B^n ■<li  r  o n  m e  n  t  a  1  Studii 


a.  Dwelling  environment 

b.  Ordnance  engineering  research 


Fire  T  echnology 
a.  Analysis  of  combustion  gases 


Combustion  inhibitors 


Evaluation  of  flame  spread  characteristics 
F^e  detection*  suppres^on  extii|gKi4)n]pnt 


Magnesium  fires 


Specialized  fire  proteslSon  pfltft 

Studies  of  fire  hazards  ^in?  met%o^%f  control 


h. 


Toxicity  of  combustion  gases 


I^y  n^m  i#:  s 

ekperimental  studfes 
Vinf^ll^i^nal  analysis  and  model  studies 

.9s  9f  tempressible  and  incompressible  flow 


a. 

% 

t. 

% 


h. 


iij^^y^al  determination  of  flutter  characteristics,  aerodynamic 
influence  coefficients,  aeroelastic  characteristics 


F%ft.d  amplifiers 

Fluid  instrumentation  and  measurement 
Liquid  motions  in  fuel  tanks 

Pulsating  flow  mechanisms,  measurement  and  suppression 
Turbulence  a.nd  noise  generating  mechanisms  and  suppressions 


F  r i c  t  i  0 n  and  Wear  Re  search 

a.  Cryogenic  lubrication,  friction  and  wear  research 

b.  Dry-film  lubrication 

c.  Dust  erosion  of  gas  turbine  components 

d.  Friction  and  wear 

e.  Gear  lubrication 

f.  High  temperature  lubrication,  friction  and  wear  research 

g.  Hydrodynamic  and  hydrostatic  lubrication 

h.  Lubrication,  friction  and  wear  at  high  speeds 

i.  Rolling-element  bearing  lubrication 

j.  Seals 

k  Sliding- element  bearing  lubrication 


Vacuum  lubrication,  friction  and  wear  research 


Fue?s 


TSeg  #6J  •  IfU^ricants) 
oil  evaluation 


b.  Eleetro static  effects  in  fuel  flow 

c.  High  density  fuels 

d.  Mechanism  of  crankcase  deposit  dispersion 

e.  Separation  methods  for  petroleum 

f.  Storage  stability  of  fuels 


Thermal  stability  of  jet  fuels 


Fuels  Evaluation 


Aviation  fuels 


Diesel  fuels 


c.  Motor  fuels 


Fuels  Research 


a.  Aircraft  engine  fuels 

b.  Automotive  engine  fuels 

c.  Carburetor  detergency 

d.  Carburetor  icing 

e.  Corrosion  and  compatibility 


Development  of  evaluation  techniques 


Electrostatic  effects  of  fuel  flow 


h.  Filtration  and  water  separation 


Fuel  additives 


High-energy  fuels 


k.  High  thermal  stability  fuels 


i 


4tgft|e  fuefs 

Ujw»jegn^erat€re  flow  and  pumpability 
Aaracteristics 
•af  properties 
Storage  stability  * 


Gear  Research 

(See  #10  -  Bearing  Research) 


Geologic,  Geographic  (terrain)  and  Environmental  Studies 
o  f  A  r  e  a  s 


Geophysics 


Aerial  reconnaissance  and  prospecting  methods 
Arctic  geophysical  instrumentation 
Detection  of  shallow  buried  objects 
Gravity  instrumentation  and  gravitation  research 
Lunar  and  planetary  geophysical  studies 
Magnetic,  thermal  and  acoustic  studies  of  soils 
Metallic  and  nonmetallic  mineral  prospecting  methods 
Oceanographic  instrumentation  and  research 
Petroleum  prospecting  methods 
Polar-region  geophysical  studies 

Seismic  and  electrical  measurements  of  ice  thickness 
Three-dimensional  electrical  and  electrostatic  systems 


I 


52*  HeatfTransfer  Research  « 

a^  Heat  conduction 

b.  Heat  engines,  compressors  and  blowers 

c.  Heat  transfer  and  mass  transfer 

d.  Liquid  metals  research,  with  special  emphasis  on  thermo¬ 

dynamic,  heat  transfer  and  compatibility  properties 

e.  Theoretical  heat  transfer  analysis 

f.  Theoretical  thermodynamic  analysis  of  unconventional  engine 

cycle  and  propulsion  systems 

g.  Thermal  shock 

h.  Thermodynamic  properties 


53. 


High  Temperature  Chemistry  (to  10,000  ®F) 

a.  Fast  quenching  of  high  temperature  mixtures 

b.  Production  of  low  entropy  compounds  from  high  entropy  mixtures 

c.  Thermodynamic  computations 


54. 


High  Temperature  Physics 

a.  Ablation  phenomena  at  high  heating  rates 

b.  •  Design  of  high  thermal  flux  testing  equipment 

c.  High  temperature  reaction  mechanisms  and  kinetics 

d.  Materials  evaluation  at  high  heating  rates  (up  to  approximately 

600  cal/cm2/Sec(2300  BTU/ft^/Sec) 

e.  Measurement  of  thermophysical  properties  of  materials  at  high 

heating  rates  and  temperatures 

f.  Physical  and  chemical  behavior  of  very  hot  surfaces 

g.  Sublimed  refractory  films 

h.  Thermal  diffusivities  at  very  high  thermal  gradients 


i. 

Thermal  flux  generation  and  measurements 

Thermally-induced  stress  waves 

55. 

iLz 

draulic  Fluids  Research 

a. 

Development  of  evaluation  techniques 

b. 

Liquid  metals  and  nonmetals 

c. 

Lubrication  characteristics 

d. 

Organic  fluids 

e . 

Physical  properties 

56. 

Information  Theory 

a. 

Communication  techniques 

b. 

Correlation  techniques 

c. 

Data  handling  techniques 

d. 

Filter  design 

57. 

Infrared 

a.  Analysis  of  radiation  from  missile  and  rocket  power  units 

b.  Image  converters 

c.  Scanners 

d.  Systems 

58 .  Instrumentation  ; 

(See  #5  -  Analytical  Chemistry  &  Instrumentation  Analysis) 

a.  Acoustical  transducer  development 

b.  Audio  sonic s  instrumentation 

c.  Arctic^eophysical  instrumentation 

d.  Electrical  and  electronic  medical  Ristrumentation 


e 


Eleftromagnetic  wave  measurements  instrumentation 
^  Geolo^(fal  instrumentation 

§.  Radio  frequency  resonance  absorption  spectroscopy 

(MMA,  EPR,,  NQR,  and  NMR)  specialized  equipment 

h.  Seismic  transducer  development 

59.  Interference  Reduction 

Analysis  and  elimination  of  electromagnetic  radiation  from 
electrical  and  electronic  equipment 


60.  Lasers 

a.  Continuous  and  pulsed  lasers 

b.  Use  of  arc  imaging  furnace  for  continuous  existation  of  ruby  lasers 

61.  Liquid  Metals  Research 

a.  Compatibility  characteristics  of  liquid  metals 

b.  Lubrication  with  liquid  metals 

c.  Thermophysical  properties  of  liquid  metals 

62.  Literature  Surveys 

a.  Critical  appraisal  of  literature  source  materials 

b.  Literature  reference  studies  to  develop  background  information 

as  to  the  existence  and  extent  of  previous  work  in  the 
fields  of  engines,  fuels,  lubricants  and  materials 

63.  Lubricants 

(See  #46  -  Fuels) 

a.  Corrosion  characteristics  of  synthetic  lubricants 

b.  Crude  oil  evaluation 

c.  Development  of  thixotropic  fluids  and  lubricants 

d.  High  temperature  lubricants 


e 


e.  High  temperature  stability  of  synthftic  lubricants 

f.  Low  temperature  flow  characteristics  of  synthetic  lubricants 

g.  Lubricating  oil  additives  . . 

h.  Mechanism  of  crankcase  deposit  dispersion 

i.  Separation  methods  for  petroleum 

Lubricant  Evaluation  s 

(See  #45  -  Friction  and  Wear)  (See  #47  -  Fuels  Evaluation) 

a.  Aircraft 

b.  Diesel  engine  lubricants 

c.  Gasoline  engine  lubricants 

d.  Industrial  lubricants 

e.  Marine  engine  lubricants 

Lubricant  Research 

a.  Aircraft  engine  lubricants 

b.  Automotive  lubricants 

c.  Corrosion  and  compatibility 

d.  Development  of  evaluation  techniques 

e.  Greases 

f.  High  thermal  stability  lubricants 

g.  Impact  sensitivity  of  lubricants  in  contact  with  missile  fuels  and 

oxidizers 

h.  Jet  engine  lubricants 

i.  Low-temperature  flow  and  pumpability 

j- 


Lubricant  additives 


k.  Lubrication  characteristics 

l.  Missile  engine  lubricants 

m.  Organic  and  inorganic  liquid  lubricants 

n.  Physical  properties 

o.  Radiation  resistant  lubricants 

p.  Solid  lubricants 

66.  Magnetic  s 

a.  Generation  of  extremely  uniform  fields 

b.  Instrumentation 


«  67.  Marketing  and  M  a  r  ke  t  Re  search 


a.  Analyzing  and  forecasting  factors  affecting  industrial  product 

distribution  and  market  penetration 

b.  Analyzing  and  forecasting  market  position  of  individual  companies 

in  relation  to  competition 

c.  Analyzing  and  forecasting  market  and  profit  potentials 

d.  Analyzing  and  forecasting  supply  and  demand  for  industrial 

products,  technical  processes,  engineering  materials 
and  technical  services 

e.  Analyzing  and  forecasting  trends  in  product  acceptance 

f.  Determining  and  forecasting  effect  on  product  acceptance  of 

engineering  and  technical  design  features 

g.  Determining  and  forecasting  trends  in  industrial  product  pricing 

h.  Determining  product  uses  and  product  needs  * 

i.  Identifying  companies,  industries  and  persons  who  control  or 

influence  industrial  product  purchase  and  use  * 


» 
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« 


j.  Identifying  technological  factors  influencing  the  purchase  and  use 

of  industrial  products  .  technical  processes ,  engineering 
materials  and  technical  services  , 

k.  Organizing  company  sales  and  distribution  functions  for  maximum 

market  penetration 

Masers 

(See  #60  -  Lasers) 

Materials  De  ve  lopme  nt  Experience 
Forming 

b.  Melting  in  various  types  of  furnaces 

c.  Metal  fabrication  techniques 

d.  Rolling 

Materials  Engineering 

a.  Alloying  behavior  of  refractory  metals 

b.  Crystallography  of  precipitation 

c.  Lattice  defects,  imperfections  in  crystals 

d.  Light  metals  and  special  purpose  alloys 

e.  Metal  fiber  reinforced  materials 

f.  Phase  equilibria  and  transformations 

g.  Plastic  deformation,  fatigue,  fracture,  brittleness,  textures 

h.  Transport  phenomena,  diffusion,  sintering,  heat  treatment 

i.  Special  metal  joining  problems 

Mechanics  and  Mechanical  Development 
a.  Abrasive  machining 

lo.  Automatic  apparatus 


c.  Correlation  of  vibrational  characteristics  to  dynamic  stress 

d.  Design  and  development  of  special  equipment  and  techniques 

e.  Drilling  equipment  and  techniques 

f. .  Dynamic  pressure  and  fluid  flow  -  measurement,  control,  damping 

g.  Mathematical  analysis  of  vibfation,  application  of  impedance 

consepts  and  model  studies 

h.  Mechanical  instrumentation  development 

i*.  SKccVi  cic c sic sTcLlion  ■"  dsvslopmsut,  sp8cls.l  purpose 

recorders. 

j.  Test  apparatus 

k.  Vibration  measurement  and  suppression 


M  e  t  a  1 1  o  1 


Evaluation  of  service  failures 


b.  Phase  identification  and  distribution 

c .  Structure  examinaTion 


Mexico 

(.See  #15  -  Business  and  Industrial  Development  in  Mexico 

Mineralographic  (Microscopic  Studies) 

a.  Determination  of  proportions  of  various  minerals  present  in 

granular  material 

b.  Identification  of  metallic  minerals  and  texture  of  metallic  ores 

Naval  Dynamics 

a.  Hydroelasticity  and  slamming  ® 

b.  HJdrofoils 

c.  Ship  metions  and  stability 


Navigational  Electronics 

(See  #3  -  Aeronautical  and  Navigational  Electronics) 


Nondestructive  Testing  and  Inspection 


Automatic  electronic  systems 


Def^t  recognition  and  discrimination  systems 

Magnetic,  eddy  current,  and  ultrasonic  testing  techniques  for 
testing  metals  and  nonmetallic  materials 

Magnetoabsorption  techniques  for  testing  ferromagnetic  materials 

Mechanical 

Radiofrequency  resonance  absorption  spectroscopy  specialized 
equipment  and  technique  development  for  testing  metals 
and  nonmetallic  materials 

Radiography  (X-ray)  (See  Gamma  Radiation  Laboratory) 

Thermal  techniques  for  testing  metals  and  nonmetallic  materials 

Ultrasonics 


Nonmetallic  Mineral  Processing  and  Plant  Design 


Nuclear  Physics 


a.  Neutron  and  positive  ion  activation  analysis 

b.  Special  purpose  detectors  with  associated  telemetering 

c.  Use  of  tracers  in  process  controls 


Optics 


a.  Electron  microscopy 

b.  Emission  and  absorption  spectAjscopy 

c.  High-intensity  light  generation  and  aj^lications 


d.  ®Optical  absorption  and  emissivity  measurements 


« 


optical  density  or  brightness  measurements  with  high  speed 
scanning  and  display 

Optical  masers 

^chiieret>  systems 

^e»af  purpose  optical  system  design  with  associated  electronic 
antf#or  electromechanical  controls ,  displays,  etc. 


O  r  g  a  nfl^  Olge  m  i  s  t  r«y  x  perience  and  Abilities 

a.  Catalyses  -  meta^ics,  nonmetallics ,  compounds,  catalyst  systems 

b.  (h  llulose  chemistry 

c.  Coahings  technology 

d.  Condensed  aromatic  ring  high  density  fuels 

e.  Development  of  antioxidants  and  antidegradants 

f.  Elastomer  evaluation 

g.  Finishing  materials,  preservatives 

h.  Food  chemistry 

i.  Insecticides 

j.  Organometallics 

k.  Petrochemicals 

l.  Plant  chemistry  and  plant  biochemistry 

m.  Pc^ymers,  applications,  synthesis,  modification 

n.  Synthesis  of  new  compounds  by  hydrogenation,  chlorination,  and 

other  reactions  of  various  functional  groups 


Petrograp^i#  (Microscopic)  Studies 

a.  Cemen^and  ofcher  maiJUfactured  inorganic  materials 

b.  Chemisal  KiicrosA3p)*if  chemical  determination  of  microscopic 

quantities  of  inorganic  matter  from  any  source  • 


c.  Minerals  and  rocks  -  identification  of  complex  mixtures  of 

minerals 

•  - 

d.  Soils  or  dust  for  mineral  content,  physical  and  chemical 

characteristics  and  abrasiveness 


^3. 


P?i^s>»af  ^nd^  0  j>g  a M  c  e  mi  s  t  r  y 

a.  BenA^s^%e^ro*ess  studies 

Ca^lyst  evahaation 

9.  ftheq^str^and  processing  of  sulfur 

d.  Ccfttoid  chemistry  of  drilling  mud  additives,  clays  and  gels 

e.  High  pressure  adsorption 

f.  High  pressure  compressibilities  of  gases  and  liquids 

g.  Hydraulic  fluids 

h.  Kinetics  of  chemical  reactions 

i.  Measurements  of  physical  properties  of  solutions 

j.  Phase  rule  studies  and  applications 

k.  Solubility  equilibria  at  high  pressure 

l.  Studies  of  non-Newtonian  fluid  systems 

m.  Survey  of  chlorates  and  perchlorates 

n.  Thermal  decomposition  of  liquids 


84.  Physical  Measurements 

a.  Measurement  of  high-intensity  thermal  radiation 

b.  Physical  parameters  in  solids  by  ultrasonic  methods 

c.  Shock  and  vibration  recording  and  analysis 

d.  Very  low  frequency  acoustic  measurements 

e.  Vibrating -wire  transducers  for  measurement  of  pressure, 

temperature,  acoustic  signals-,  and  vibration 


<1 
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f.  Volume,  density,  and  viscosity  measurement  by  acoustic  means 


85. 

ZiLiL 

sics 

■ 

(See  #19  -  Chemical  Physics) 

(See  #38  -  Electron  Physics  -  Basic  Physics) 
(See  Basic  Physics  Laboratory) 

86. 

Pollution 

a. 

Automobile  exhaust 

b. 

Biological  effects 

c . 

Cities 

d, 

Development  of  analytical  techniques 

e . 

Effects  of  vegetation 

f. 

Industrial  problems 

g- 

Particulate  analysis 

h. 

Rivers  and  harbors 

1. 

Superactivated  sludge  process 

Toxicological  and  corrosion  studies 

87. 

Power 

a. 

Basic  sources 

b. 

•  Conversion 

c. 

Distribution 

o 

d. 

Suppression  of  radiation  from  power 

systems 

e. 

Transmission 

00 

00 

P  r  e 

ssure  Vessel  Research 

a.  Cyclic  pressure  tests 


b. 


Noncylindrical  shells  of  revolution 


c.  Submarine  hull  design _ _ _  _ _  _ 

d.  Thermal  stress  distribution  in.pressure  vessels  * - 

e'.  Underwater  exploration  equipment 

89.  Process  Development  and  Pilot  Plant  Studi  e  s 

a.  Biological  processing 

b.  Burner  efficiency 

r  I^ust  control 

d.  Encapsulation  processes 

e.  Floor  tile  formulation  and  evaluation 

f.  High  energy  mate^als 

*  g.  Hydrocarbon  separations 

h.  Liquid  petroleum  gas  problems 

1.  Natural  gas  processing 

j.  Particle  entrainment  and  separation 

k.  Particle  size  determination 

l.  Permeation  processes  and  industrial  applications 

m.  Plant  diversification 

n.  Plant  waste  disposal 

o.  Process  evaluations  and  control 

p.  Saline  water  conversion 

q.  Sulfur  recovery  processes 

r.  Water  evaporation  control 


90.  Propellants  and  High  Energy  Materials 

a.  Analyses  of  propellants  such  as: 

(1)  Analysis  of  propellants  by  nuclear  spin  resonance 

and  other  techniques 

(2)  Catapult  (seat  ejection)  studies 

(3)  Corrosion  studies 

(4)  Kinetics  of  curing  reactions 

(5)  Leak  detection  in  rocket  and  fuel  systems 

(6)  Quality  control 

(7)  Surveys  and  theoretical  analyses 

(8)  Theoretical  studies 

(9)  Toxicity  studies 

b.  Boron,  boron-beryllium  and  lithium  based  fuel  experience 

(1)  Evaluation 

(2)  Pilot  Plant 

(3)  Synthesis 

c.  Microencapsulation  of  propellant  components 


91.  Protective  Equipment 

a.  Alarm  systems 

b.  Detection  systems 

c.  Special  control  systems 


92.  Quantum  Electronics  and  Mechanics 

a.  Masers  (Microwave  and  optical) 

(1)  Low  noise  amplifiers 

(2)  High  stability  oscillators 

(3)  Coherent  ’light  sourees 

b.  Nuclear  and  electron  spin  resonance 

c.  Nuclear  quadrupole  resonance 

d.  Resonant  emission  and  absorption  of  radiation 

e.  Semiconductor  mechanisins  - 

f.  Tunneling  eliect  ® 


93. 


Radiation  Effects  Research 

(See  #34  -  Electromagnetic  Wave  Propagatipn) 

a.  Effects  of  gamma  radiation  on  fuels  and  lubricants  under  dynamic 

operating  conditions 

b.  Effects  of  gamma  radiation  on  static  samples,  animate  and 

inanimate 

c.  Radioactive  tracer  applications  to  wear  studies  on  fuel  and 

lubricant  additives;  piston  ring,  cam  follower  and  gear 
wear;  oil  filters  and  filter  media 


94 .  Refrigeration 

a.  Advance  absorption  refrigeration  cycle  development 

b.  Basic  studies  on  relation  of  molecular  structure  to  properties 

•  of  absorbents  and  refrigerants 

c.  Development  of  equipment 

95.  R  eliability  and  Quality  Control 

a.  Optimum  design 

b.  Reliability  systems  analysis 

c.  Spe  cial  testing 


96.  Road  and  Field  Evaluation 


a.  Climatic  effects  as  produced  by  variations  in  humidity,  tempera¬ 

ture,  altitude,  and  solar  radiation 

b.  Driving  condition  effects 

c.  High  speed  cornering  evaluations  of  vehicles  and  tires 

d.  Research  and  evaluation  of  fuels,  lubricants,  greases,  tires, 

and  other  components,  and  automotive  vehicles. 


97.  Sanitary  Engineering 

®  (See  #86  -  Pollution) 

Waste  treatment  and  disposal  system 


e 


.  .  98 - Soil  M  e  c  ha  n  ic  s 


a. 

Design  of  foundations  for  unstable  soil 

• 

b. 

Investigations  of  strength  of  rock  under  triaxial  load 

c. 

Studies  of  stabilization  and  trafficability 

d. 

Theoretical  studies  of  soil  behavior  under  static  and  dynamic 
loads 

99. 

Sonic 

s 

• 

a. 

Analysis  • 

b. 

Instrumentation 

c . 

Systems  development 

• 

d. 

Ultrasonic  imaging 

e. 

Ultrasonic  propagation 

100. 

Space 

Electronics 

a. 

Communications  tmd  telemetry 

b. 

Instrumentation 

101.  Strength  of  Materials  and  Structures 

a.  Cyclic  pressure  tests  for  pressure  vessels,  nozzle  connections 

and  reinforcement 

b.  Creep,  stress  -  rupture,  and  fatigue  properties 

c.  Experimental  stress  analysis  for  design  evaluation,  defects, 

failure 

d.  Failure  theories 

e.  Fatigue  test  and  analysis 

f.  Investigation  of  strength  of  solid  propellant  grains 

g.  Photostress  and  photoelastic  analysis 


h.  Research  into  properties  of  materials  under  dynamic  loading 

i.  Thermal  stress  characteristics 

102.  Structural  Research 

a.  Airport  runway  designs 

b.  Analysis  of  blast  resistant  structures 

c.  Analysis  of  stiffened  thin  shells 

и.  jjcsigii  of  offshore  drilling  facilities 

e.  Design  of  reinforced  plastic  structures 

f.  Evaluation  of  blast  loading  on  aircraft,  ships,  and  structures 

g.  Feasibility  studies  for  structures  of  deep  diving  submaries 

h.  Improved  concrete  floor  slabs  for  unstable  soil 

i.  Optimization  of  flat  slab  design  criteria 

j.  Prestressed  concrete  and  structural  components 

к.  Structural  design  of  ships 

1.  Studies  of  buckling  strength  of  structures 

103.  Subms.  rine  Design 

a.  Design  and  development  of  cargo  submarines 

b.  Oceanographic  research  vehicles  for  operation  at  great  depths 

c.  Sandwich  construction 
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104.  Surveys  (Technical  and  Economic)  o f  Mineral  Deposits  - 

Metallic,  Nonmetallic  and  Solid  Fuels 

a.  *  All  phases  of  mineral  development,  from  exploration  through 
processing  and  marketing 


b. 


Mineral  audits  and  surveys  by  county,  state  or  country 


105. 


Systems  Analysis 

a.  Feasibility  '  ^ 

Optimum  design 

Over-all  performance 
Specifications 

CD 

106.  The  r m a  1  Dynamic  s  Analysis 

a.  Determination  of  modeling  techniques  to  study  temperature 

and  thermal  stress  distribution  in  engine  parts, 
pressure  vessels  and  structures 

b.  Heat  transfer  studies 

c.  Theoretical  and  experimental  studies  of  thermally  induced 

stress  wave  propagation 


Thermodynamics 


(See  #52  -  Heat  Transfer  Research) 

(See  #53  -  High  Temperature  Chemistry) 


108.  Training  Devices 

a.  Instrumentation 

b.  Simulators 


109. 

Transducers 

a. 

Development  of  special 
and  gas  media 

b. 

Electroacoustic 

c. 

Electromagnetic 

1 

no. 

Ult 

rasonics 

a. 

Imaging 

b. 

Instrumentaticjn 

c. 

Propagation 

acoustical  transducers  for  liquid,  solid 


o 


Vehicle  dynamic  studies  including  steering,  mobility,  and 
tracking 

Vib  r  ati  and  Dynamic  s 

a.  Shock  and  impact^effects  upon  structures  and  materials 

b.  Theoretical  and  experimental  analyses  of  stress  wave 

propagation 

cT  Vibration  analyses  of  all  types  of  structures 
d.  Weapons  effects  on  buildings 

Welding 

a.  Development  of  semi  •automatic  and  automatic  techniques 

b.  Evaluation  of  effects  of  welding  on  materials 

c.  Flux  and  electrode  coating  analysis  and  development 


SPECIALIZED  FACILITIES 


Southwest  Research  Institute  has  approximately  168,000  square  feet  of  floor 
space  dedicated  to  research,  development,  and  engineering. 

While  it  is  impractical  to  describe  all  of  the  Institute's  facilities  in  detail, 
certain  of  them,  such  as  those  listed  hereafter,  are  somewhat  unique  and  not 
normally  available  in  research  organizations. 


BALLISTICS  LABORATORY 

This  is  an  experimental  laboratory  equipped  for  research  and  develop¬ 
ment  on  propellants  and  propellant  containing  devices  such  as  rockets,  gas 
generators  and  catapults  It  contains  a  special  loading  room  for  handling  explosives 
and  propellants  and  a  static  firing  stand  with  high  response  electronic  measuring 
and  recording  equipment.  Special  underground  storage  facilities  are  nearby. 


BASIC  PHYSICS  LABORATORY 


Basic  Physics  uses  the  instrumentation  of  Chemical  Physics  and  the 
Solid  State  laboratories  for  the  study  of  molecular  spectroscopy.  Apparatus  of 
various  types  is  available  for  the  study  ot  solid  chemical  dosimeters,  thin  films 
study,  battery  research,  optics,  and  organic  semiconductors,  as  well  as  the  con¬ 
ventional  types.  A  Bausch  and  Lomb  Dual  Grating  Spectrograph  and  accessories 
are  part  of  the  equipment  available. 


CHEMICAL  PHYSICS  LABORATORY 


This  laboratory  is  equipped  to  do  work  on  photoconductivity  of  biological 
and  chemical  systems,  as  well  as  free  radical  and  unpaired  electron  investigations. 
Included  are  studies  on  cancer,  chemical  kinetics ,  electron  transport,  molecular 
structure,  research  on  characterization  of  rocket  propellants,  as  well  as  functional 
automation  problems  dealing  with  chemical  processes  such  as  rocket  propellants 
and  moisture  in  starch. 

This  is  one  of  the  best  trained  and  equipped  Spin  Resonance  laboratories 
in  the  country.  It  includes  broad  line  nuclear  magnetic  resonance,  high  resolution 
magnetic  resonance,  electron  paramagnetic  resonance  equipment  of  various  types, 
both  purchased  and  constructed  therein. 

An  RCA  electron  microscope  is  available  for  studies  of  solid  state  phe¬ 
nomena,  X-ray  and  electron  diffraction  equipment  for  the  study  of  crystalline 
materials.  Solar  and  arc -imagine  furnaces  capable  of  over  600/cal/cm2 
(2300  BTU/Sg^sec)  per  second  are  available  for  the  study  of  absolute  surface 
temperatures  of  materials  and  investigation  of  ablation  phenomena  on  re-entry 
problems,  as  well  as  the  investigation  of  phase  changes  of  materials  at  elevated 
temperatures. 


CREEP  TEST  FACILITY 


A  special  facility  has  been  constructed  in  which  the  effect  of  creep  on 
the  collapse  strength  of  shells  subjected  to  external  pressure  up  to  200  psi  and 
temperature  up  to  500  "F  can  be  determined. 


DIRECTION  FINDING  LABORATORY 

This  unique  laboratory  is  fully  equipped  and  staffed  to  evaluate  the 
performance  of  direction  finding  equipment,  new  direction  finding  methods,  and 
has  specialized  in  problems  arising  in  the  field  of  high  frequency,  and  very  high 
frequency,  noncooperative  direction  finding.  Of  particular  interest  has  been 
work  utilizing  unorthodox  multiloop  antenna  arrangements  to  reduce  error  under 
adverse  siting  conditions.  Experienced  investigations  are  available  for  wide 
aperture  arrays  and  Beverage  arrays. 

Equipment  is  available  which  can  simulate  reradiated  and  interfering 
field  configurations,  such  as  exist  on  shipboard,  for  the  purpose  of  predicting 
antenna  performance  prior  to  shipboard  installation.  The  laboratory  also  has 
available  new  bearing  error  calibration  cq'uipineuL  which  may  be  used  with  a 
variety  of  direction  finding  equipment.  The  laboratory  includes  a  rigidly  con¬ 
trolled  160-acre  site  for  performance  and  experimentation  tests. 


DUST  ANALYSIS  LABORATORY 


This  laboratory  is  instrumented  to  conduct  research  into  the  physical 
characteristics  of  any  type  of  powdered  material.  It  includes  a  Sharpies  Micro - 
merograph  and  Roller  Particle  Size  Analyzer,  isokinetic  dust  sampler,  petro¬ 
graphic  analytical  equipment,  and  submicron  particle  evaluation  apparatus.  A 
dust  tunnel  is  equipped  for  the  measurement  of  abrasive,  errosive,  or  penetrative 
effects  of  powder  and  is  able  to  integrate  wind  velocity,  temperature,  and 
humidity  into  any  evaluations  made. 


ENVIRONMENTAL  RESEARCH  LABORATORY 

Small  test  chambers  are  available  for  conducting  high  temperature,  low 
temperature,  humidity,  salt  spray,  altitude,  explosion,  and  dust  tests.  The 
laboratory  has  been  qualified  by  the  Air  Force  to  conduct  certain  environmental 
tests.  Its  personnel  are  quite  familiar  with  effects  of  the  various  environmental 
factors  and  are  able  to  assist  in  the  development  of  material  required  to  withstand 
environmental  extremes. 


FIRE  RESEARCH  LABORATORY 

This  laboratory  is  equipped  to  conduct  experimental  and  applied  research 
directed  toward  the  definition  of  fire  hazards,  the  development  of  fire  test  methods, 
and  product  development  for  improved  performance  under  fire  exposure. 

Large  scale  facilities  are  available  for  evaluating  flame  spread  and  fire 
resistance  of  building  constructions.  These  include  a  25'  flame  spread  tunnel 
furnace,  a  30'  beam  furnace  and  a  20'  x  60'  structure  for  evaluating  floor,  roof, 
and  roof  framing  systems. 


FLUID  FLOW  LABORATORY 


Special  design  service  can  be  provided  for  pneumatic,  hydraulic 
systems  including  piping,  corhpressipn  equipment,  pumps,  and  motors. 

Special  purpose  analogues  and  compressible  flow  facility  are  avail¬ 
able  for  this  type  of  analysis  and  design  work. 


GAMMA  RADIATION  LABORATORY 


This  laboratory  and  its  radiation  source  is  unique  in  that  it  can  supply- 
gamma  fluxes  of  the  order  of  10?  Roentgens  per  hour.  The  facility  is  designed 
to  be  widely  adaptable  to  the  irradiation  of  materials,  dynamic  test  m^rbinery, 
and  biological  specimens. 

The  source  can  be  quickly  stored  and  its  .12  radiation  tapes  easily 
handled  with  manipulators.  All  of  the  activities  are  at  ground  level  -  visible 
and  not  rec(tiiring  water  shielding  -  which  permits  a  flexibility  found  only  in 
this  radiation  effects  laboratory. 

• 


HIGH -TEMPERATURE  FUELS  RESEARCH  LABORATORY 

This  laboratory  has  unique  facilities  to  conduct  research  on  the  stability 
of  liquid  fuels  at  high  temperatures.  Both  "non-flow"  and  "flow"  type  test 
apparatus,  capable  of  subjecting  liquid  fuels  to  temperatures  exceeding  1000 'F 
are  available  for  various  research  applications. 


HIGH  TEMPERATURE  LUBRICATION  RESEARCH  LABORATORY 


This  laboratory  is  equipped  to  conduct  research  on  the  lubrication  of 
gears,  bearings  and  other  sliding  devices,  at  high  speeds,  loads  and  temper¬ 
atures.  Available  are  a  gear  research  machine  capable  of  operating  at  speeds 
up  to  30,000  rpm  (460ft/sec  pitch-line  velocity),  temperatures  up  to  800  °F, 
and  tooth  loads  up  to  6000  Ib/in.  ;  a  "dry"  journal  bearing  test  machine  capable 
of  operating  at  temperatures  up  to  2000  “F  and  at  vacuums  up  to  10'^  mmHg; 
and  a  research  apparatus  for  basic  studies  of  lubrication  and  friction  phenomena 
under  cryogenic  conditions.  The  laboratory  has  also  developed  numerous  test 
devices  to  study  the  thermal  and  oxidative  stability  of  liquid  lubricants  at  high 
temperatures . 


HIGH- TEMPERATURE  PHYSICS  LABORATORY 


This  facility  is  designed  to  provide  a  pure  thermal  flux  input  to  materi¬ 
als  at  rates  of  600  cal/cm^/sec  (2300  BTU-^t?/sec).  Instrumentation  is  provided 
for  accurate  control  of  heating  rate  and  duration  of  exposure  of  samples,  for 
measurements  of  temperature-time  history  in  samples  ,  for  high  speed  photo¬ 
graphy  at  samples  under  test,  and  for  obtaining  emission  and  absorption  spectra 
from  samples  and  ablation  products.  Black  body  calorimetry  is  used  for  cali¬ 
bration.  Provisions  are  included  for  control  of  pressure  and  chemical  composition 
of  the  atmosphere  surrounding  the  irradiated  sample 


The  facility  is  especially  applicable  to  the  determination  of  the  thermo¬ 
physical  properties  of  materials,  studies  of  thermal  ablation  phenomena  and 
evaluation  of  materials  for  high -temperature  application, 


The  500  kw  continuous  rating  rectifier  which  supplies  power  to  the  electric 
arc  which  serves  as  the  source  of  thermal  flux  is  adaptable  to  a  variety  of  problems 
including  the  development  of  high-temperature  chemical  processes  and  plasma 
physics. 


MICRO -VIBRATION  ANALYSIS  FACILITY 


This  facility  is  designed  to  provide  generation,  measurement,  and 
analysis  of  extremely  small  amplitude  vibrations  in  the  sonic  and  subsonic  range. 
Instruments  are  available  for  the  measurement  of  vibration  amplitude  in  the  order 
of  10*^  cm. 


MINERAL  EVALUATION  FACILITY 

This  unit  is  outstanding  for  its  personnel  and  facilities  for  dealing  with 
evaluation  and  treatment  of  hard  minerals.  A  specialty  is  work  in  the  field  of 
ceramic  raw  materials  for  the  glass,  structural  clay  products,  refractories, 
whitewares,  construction  materials,  and  related  industries. 


NONDESTRUCTIVE  MEASUREMENTS  FACILITIES 

These  special  skills  and  facilities  are  well-known  for  the  use  of  elec¬ 
tronic,  spin  resonance,  magnetic,  eddy  current,  and  ultrasonic  techniques  in  the 
development  of  nondestructive  methods  of  measurement,  analysis,  and  process 
controls. 


e 
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_ORDNANCE  CORPS  FUELS  AND  LUBRICANTS  RESEARCH  LABORATORY 

A  fuels  and  lubricants  laboratory  is  operated  by  an  Institute  Staff  exclu¬ 
sively  for  the  Office  of  the  Chief  of  Ordnance.  Facilities  for  chemical,  bench  and 
engine  laboratory  research  are  applied  to  the  development  of  fuel  and  lubricant 
qualification  techniques;  investigation  of  new  product  performance  and  fundamental 
studies  of  fuel,  lubricant  and  additive  performance  phenomena. 


PILOT  PJLANT  ROTARY  KILN 

This  unit  is  12'  long  by  14"  I.  D.  with  provisions  for  variable  rotational 
speed,  slope,  and  low  or  moderate  temperature  (2200 °F  maximum)  conditions. 


PRESSURE  VESSEL  RESEARCH  LABO.RATORY 

Two  test  facilities  are  available,  one  capable  of  exerting  10,000  psi  and 
the  other  4,000  psi,  external  pressure  on  a  submarine  model  or  model  of  an 
oceanographic  research  vehicle.  A  cycling  device  is  also  available  which  can 
supply  as  many  as  5  pressure  cycles  per  minute. 

These  facilities  were  used  in  the  design  of  the  well-known  15,  000  foot 
deep -diving  submarine,  Aluminaut. 


SHOCK  TUBE  FACILITY 

A  shock  tube  facility  has  been  developed  for  the  study  of  rapid  gas- 
phase  chemical  reactions  such  as  partial  oxidation  and  combustion  reactions. 
This  "shock-quench  reactor"  subjects  a  gaseous  mixture  to  a  pressure - 
temperature  pulse  of  known  intensity  and  brief  duration.  Heating  is  achieved 
by  the  passage  of  a  shock  wave  through  the  gas,  and  subsequent  cooling  is  ac¬ 
complished  by  passage  of  the  shock  gas  through  a  stationary  expansion  wave. 
The  nature  and  extent  of  the  induced  reactions  are  detected  by  appropriate  ob¬ 
servations  during  the  reaction  interval  or  by  subsequent  examination  of  the 
reaction  products,  such  as  by  means  of  gas  chromatography.  Reaction  times 
in  the  range  of  one  to  three  thousandths  of  a  second  can  be  employed  with 
reaction  temperatures  and  pressures  up  to  3000 *F  and  150  psig,  respectively. 


